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E IL RICHIAMO DEI SEGNALI
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f SENSAZIONE : attivazione dei
8 sistemi recettoriali rivolti al
mondo esterno in relazione alla
presenza di uno stimolo specifico. [
% PERCEZIONE e |a elaborazione, a

88 stimoli sensitivi con la
attribuzione di significati selettivi
il e specifici.
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Receptorsin Skin
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BIOLOGICAL PSYCHOLOGY 7e, Figure 8.4
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1. Action potential
reaches presynaptic
terminal.

action
potential

2. Depolarization of
presynaptic terminal
opens ion channels,
allowing calcium

3. Ca2+ triggers
release of
neurotransmitter
from vesicles.

4. Neurotransmitter binds

to receptor sites on
postsynaptic membrane.

(Ca2+) into cell.

/

7. Neurotransmitter
is inactivated or
transported back
into presynaptic
terminal.

vesicle fused
with membrane

{ . postsynaptic
( channel receptors

5. Opening and closing of

neurotransmitter- channels cause

filled vesicle ' change in postsynaptic
membrane potential.

action
potential

/

synaptic
cleft 6. Action potential

propagates through
next cell.

postsynaptic
membrane

presynaptic terminal
© Encyclopaedia Britannica, Inc.




¥ T i e
. % -
iy
; o VR T v
2Rt 1 Ly e Ly -7,
— o DL
b : ity o
8 ¥ 43R %
i - TREE e
T




Trigaminal

e

[
sl 7,

L2
¥

" - Madial brachial

I

Intercoatobrachial

8
Fd_'}".',fr

{ THsw

Jﬂ.w-;'.,im"

1 Lateral cutansous
— Postarior culanaous
— Intermadiate culanecus
“— Medal cutanecus
Obbturalor

-Pabollar plexus

— Superiar iateral cutanoeous

Maodiall braechial culaneous
Irtercasiobmc il
Pesdarior cutanssus ol arm

Posterior antebrachial

CuLanBous
h— Laberal anlebrachial

Labierad cutiiesdus
branches

Wledal culaneous
ol lprparm

Postsnion divisons

L
Laleral fernoral cutanecus

Branchas ol poslenc
famonal culareous

Medad crural brancihes of saphencus

Superficial fibular

— Sural narve

Brarsch fram tibial

- Lstaral plantar




Schematic demarcation of dermatomes

shown as distinct segments. There :
s actually conside verlap C
Delween any iwi adjacent dermatomes i

Levels of principal dermatomes Ti0 TR e T,
s Clavicles T2 Inguinal or groin regions

C5. 6,7 Lateral parts of upper limbs L1,2 3.4 Anterior and inner surfaces of lower limhbs
i T Medial sides of upper limbs L4, 5, §1 Foot

Ch Thumb L4 Medial side of great toe

C6, 7.8 Hand 51,2, L5 Pasterior and outer surfaces of lower limbs
ca Ring and little fingers 51 Lateral margin of foot and little toe

T4 Level of nipples 52,3, 4 Perineum
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Peripheral Nervous System NEUROPHYSIOLOGY
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LA CABINA DI REGIA DEL SISTEMA SENSORIALE

The Thalamus

Mucleus reticularis
{(surrounding thalamus)
is not shown

Mediodorsal

Internal
medullary i

lamina K

TO auditory

cofrfex =
Pulvinar
Medial
Geniculate

Body

Lateral

Geniculate
Body

e i
I LY wviIsLial

TO prefrontal
corfex

Mucleus — L‘)

Internal
medullary
lamina

Intralaminar
nuclei

Anterior
/ nuclei

VPL

o

vPM

Centrum

medianum TO motor

cortices

T O posternior
assoclfation cortex



» Nuclei of the Thalamus

Massa

Internal intermedia

lamina Medial nucleus

Anterior
nucleus

Lateral
posterior

Iagtrgrll | ﬂ a&\ nucleus
nucleus *rﬁ*_ \
10 =\

=
o —— NG A A

anterior
nucleus

Medial
— geniculate
nucleus

Ventro-lateral
nucleus

Ventral

posterior Lateral
nucleus geniculate
nucleus




f SENSAZIONE : attivazione dei
8 sistemi recettoriali rivolti al
mondo esterno in relazione alla
presenza di uno stimolo specifico. [
% PERCEZIONE e |a elaborazione, a

88 stimoli sensitivi con la
attribuzione di significati selettivi
il e specifici.




Ia somatotopla e’ la rappresentazwne delle dlverse parh del corp

| nelle varie strutture del Sistema Nervoso Centrale. ;
\\' Essa e’ fortemente presente nella corteccia cerebrale, e per ogni
.\ area specifica della corteccia assume caratteristiche distintive: per

SN\ es. esiste somatotopia nella e

nel senso che nelle due aree un determinato

' gruppo di neuroni risponde a stimoli provenienti da una certa parte
=" del corpo o invia segnali motori a quella stessa parte. Alcuni

> rappresentano le dita della mano, altri il braccio, il tronco, le gambe
~ e cosi’ via, in modo che ogni parte del corpo viene rappresentata
‘ entralmente in modo definito e topografico.
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Olfaction Update

Cerveau

" Bulbe olfactif

Cellules mitrales

' Glomérules L

Yers le systeme limhigue
et le cortex céréhral “

10,000 Total Glomeruli

400 Receptor Types

40 million receptors




Olfactory
Epithelium

* Receptors have
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Differenti tipi e densita dei

Recettori per gli stimoli olfattivi

Competing noses New

The number of different types of scent receptors processed by each species vanes very widely. But this
figure s not ahways a good indication of overall sense of smell. A dog's nose, for instance, is SUPeTor to a
rat's, despite having a third fewer neceptors

~ 4

Rat Dog Human Honey bee  Fruit fly



VIE dell’OLFATTO

nel Sistema Nervoso

., Centrale
:'l:;'
OLFACTORY CORTEX
f-. System

]! lad
’ !’1{ ..l.'_. - =l
‘\; ) X

) L Olfac to?r Bulb

Olfactory Receptors



TR N

Allerant A1m‘]' lihm.'yu

Hl-:w;lic aroa el
Iy tempdial Bohe corlex

Erachlom of "
inferior ’
colliculya”

Indarios
ooyl ———"1

Midnraln

And Acdartlhis &rea
ol cortex:

-._ s B Low 1ones
Lateval =
Beeninlach ; .i' :;’?:ur.
l'f Huclgied  d -
[ Lafaral .

Wadulla -
[T
ohionpgata Reunlac

.
“"l.
\. Deaal eochloss nusious
k]

= Inlaeior Qengballar podiphily
Yonliral cochlear nsclaus

I | Cochioar divisian e
-
| vealibulacoghlanr funrg

Dareal mocuslic
sliria
Pallcular Taimation
Tragonsd By
G REouanic shela




3

| eft

brain

Tam the left brain.

N

_\l [
VNI

4




VISIONE OLISTICA
del FUNZIONAMENTO del CERVELLO

INTERCONNESSIONE COSTANTE TRA | DIVRSI SISTEMI

DATA-STORING E DATA-RETRIEVAL CONTINUI ED INCESSANTI

| APPRENDIMENTO - MEMORIZZAZIONE - RICONOSCIMENTO

b ATTIVITA’ STRETTAMENTE CORRELATE ED INTERCONNESSE
‘f:“ IMPORTANZA DELLA “ COLORITURA “ EMOTIVO-AFFETTIVA
".:_' = DELLE TRACCE MNESICHE :

s | COLORI ED | PROFUMI DELLA MEMORIA

A MEMORIE CONTINUAMENTE “ SOVRASCRITTE “

=
e

;ﬁf; IL PUNTO DI OSSERVAZIONE versus OGGETTO DELLA OSSERVAZIONE
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Autism and Sensory Processing Disorders: Shared White
Matter Disruption in Sensory Pathways but Divergent  cuosvar
Connectivity in Social-Emotional Pathways

Fy
£

Yi-Shin Chang”’, Julia P. Owen"’, Shivani S. Desai?, Susanna S. Hill?>, Anne B. Arnett?, Julia Harris?,
Elysa J. Marco®*, Pratik Mukherjee'

1 Department of Radiology and Biomedical Imaging, University of California San Francisco, San Francisco, California, United States of America, 2 Department of Neurology,
University of California San Francisco, San Francisco, California, United States of America

Abstract

Over 90% of children with Autism Spectrum Disorders (ASD) demonstrate atypical sensory behaviors. In fact, hyper- or
hyporeactivity to sensory input or unusual interest in sensory aspects of the environment is now included in the DSM-5
diagnostic criteria. However, there are children with sensory processing differences who do not meet an ASD diagnosis but
do show atypical sensory behaviors to the same or greater degree as ASD children. We previously demonstrated that
¢ children with Sensory Processing Disorders (SPD) have impaired white matter microstructure, and that this white matter
- microstructural pathology correlates with atypical sensory behavior. In this study, we use diffusion tensor imaging (DTI) fiber
tractography to evaluate the structural connectivity of specific white matter tracts in boys with ASD (n=15) and boys with
SPD (n=16), relative to typically developing children (n =23). We define white matter tracts using probabilistic streamline
tractography and assess the strength of tract connectivity using mean fractional anisotropy. Both the SPD and ASD cohorts
demonstrate decreased connectivity relative to controls in parieto-occipital tracts involved in sensory perception and
multisensory integration. However, the ASD group alone shows impaired connectivity, relative to controls, in temporal
tracts thought to subserve social-emotional processing. In addition to these group difference analyses, we take a
dimensional approach to assessing the relationship between white matter connectivity and participant function. These
correlational analyses reveal significant associations of white matter connectivity with auditory processing, working
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Deficits in mesolimbic reward pathway underlie
social interaction impairments in children with
autism

Kaustubh Supekar,'* John Kochalka,'* Marie Schaer,"* Holly Wakeman,' Shaozheng Qin,'”
Aarthi Padmanabhan' and Vinod Menon'*?®

*These authors contributed equally o this work.

Lack of interest in social interaction is a hallmark of autism spectrum disorder. Animal smdies have implicated the mesolimbic reward
pathway in driving and reinforcing social behaviour, but little is known about the integrity of this pathway and its behavioural consequences
in children with autism spectrum disorder. Here we test the hypothesis that the struaural and functional integrity of the mesolimbic reward
pathway is aberrant in children with autism spearum disorder, and these aberrancies contribute to the sodal interaction impairments. We
examine structural and functional connectivity of the mesolimbic reward pathway in two independent cohorts totalling 82 children aged 7-
13 years with autism spectrum disorder and age-, gender-, and intelligence quotient-matched typically developing children (primary cohort:
children with autism spectrum disorder # =24, typically developing children # = 24; replication cohort: children with autism spectrum
disorder n = 17, typically developing children # = 17), using high angular resolution diffusion-weighted imaging and functional MRI data.
We reliably identify white matter tracts linking—the nucleus accumbens and the ventral tegmental area—key subcortical nodes of the
mesolimbic reward pathway, and provide reproducible evidence for structural aberrations in these tracts in children with autism spectrum
disorder. Further, we show that structural aberrations are accompanied by aberrant functional interactions between nucleus accumbens and
ventral tegmental area in response to social stimuli. Crucially, we demonstrate that both structural and functional circuit aberratons in the
mesolimbic reward pathway are rdated to parent-report measures of social interaction impairments in affected children. Our findings,
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;:;Those among us, who are unwilling
' to expose their ideas to the hazard
" of refutation do not take part in the

scientific game. Karl Popper
The Loglc of Sc:entlflc Dlscovery, 1959
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Complessita’ degli Aromi

® N\

* Nel cervello umano sono presenti piu
connessioni sinaptiche relative
allOLFATTO che in qualsiasi altro

Enlh] EFt;mEnunds animale

* Lasensibilita per le sotanze Solforate
* e Impressionante !




Olfactionis Under-rated in Humans!

* Human: More genes for aroma than any other organ!

— 40 million receptor cells
— Class I, OR52D1 (Aquatic Genes, 20% genes)

* Narrow Tuning, Few Pseudogenes, Important
* Soluble Meats & Fatty Acids, Amino Acids, Hormones

— Class Il, OR1G1 (Terrestrial Gene)

* Broadly tuned likes C9-10 chain length
Humans are Sensitive to Cooked aromas
— Equal to Dogs
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TAARS Receptors

Trace Amine-Associated Receptors

* Pheromone perception .o
— Marking territories, sweat, urine — N ~—~
* Volatile Amines (biogenic amines) ‘

— Trimethylamine (decomposition)
* Fish, prawn aroma
* Meats, vegetables also (Soy, peanuts )
* Olfactory sense for choline
* Destruction: acidity (lemon juice)
* Cheese, beer (fermentation)
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THE INTERNATIONAL SOCIETY OF
NEUROGASTRONOMY

The International Society of Neurogastronomy (ISN) is a professional organization for culinary professionals, agriculture professionals, and
scientists of gastronomy in the context of brain and behavior. The concept of Neurogastronomy casts a wide net over all disciplines that are
relevant to what we eat, why we like what we eat, and howwe eat. The mission of ISN is to advance Neurogastronomy as a craft, science, and
health profession, to enhance quality of human life, and t@ generate and disseminate knowledge of bm gehawor relationships in the context
of gastronomv
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. orsleep well,

~ if one has not dined well.”
Virginia Woolfe
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